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This volume has the appearance of the proceedings 
of a conference but is in fact a group of commis- 
sioned articles by specialists in the field. The' result 
is a series of reviews with relatively little material 
that has not been previously published. As might 
be expected the role of Ca 2+ as a second messenger 
concerned with calmodulin in control of growth 
and development receives considerable attention, 
and the possibility of this control occurring via the 
regulation of gene expression is also discussed. 
Trewavas, with Blowers, contributes a typically 
provocative article on the possible relevance of 
protein kinases in signal transduction, discussing 
those isolated from plants that are dependent on 
Ca 2+ and other factors. One of the most 
stimulating chapters i that contributed by Wendy 
Boss on the recent evidence for the involvement of
inositol 1,4,5-trisphosphate (IP3) and 
diacylglycerol (DAG) as potential second 
messengers. She might have pointed out that the 
concentration f free inositol hexophosphate (IP6) 
can reach levels as high as 0.2 M in the vacuoles of 
some plant cells so that the potential for IP~ pro- 
duction is very considerable. I was disappointed 
that even in this rapidly developing field only a 
very small proportion of the references are to 
papers later than 1985 whereas almost all those in 
the chapter by Guilfoyle on gene expression fall in 
this category. 
Crane provides a persuasive article on the possi- 
ble involvement of membrane r dox systems in the 
generation of messages, pointing out their interac- 
tion with control of cytoplasmic pH and ion 
transport. The important topic of control of and 
by pH is dealt with very efficiently by Felle 
although is firm preference for so called direct 
methods of measurement of pH using double- 
barrelled ion sensitive micro-electrodes rather than 
in vivo atP-NMR methods is not shared by 
everyone in the field. The idea that the vacuole 
serves as a reservoir of free calcium is developed in
a very useful chapter by Boudet and Ranjova. 
The general standard of the contributions is high 
and they will be very useful for plant scientists who 
wish to get to grips with recent developments in the 
study of signalling systems. An important 
characteristic of the volume is that some authors 
have attempted toprovide testable hypotheses and 
to suggest how newly emerging techniques might 
be applied in the future to the examination of 
membrane systems that respond to external 
stimuli. 
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